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1.0
1.1

1.2

REFERENCES

RAC Document D2-9801 "Electro-Interference Test Plan for Operational
WS-133A Equipment.”

BAC .Document D2-11802 "Electro-Interference Test Requirements for
Power Supply Set, DC, LF (Figure "A" 128L)."

Specification STL-GM 07-59-2617A "Electro-Interference Control
Requirements for Minuteman (WS-133A). (Reference only)
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2.0 ADMINISTRATION DATA

2.1 PURPOSE

The purpose of the test is to provide, by actual test and recording of data,
information on electro-interfercnce generation end electro-interference
suscentibility of the Test Sample, during several modes of Test Sample
operation, as outlined in reference 1.2.

Z.% DESCRIPTION

Power Supply Set Number 1, serial number . ..0001, DC, LF, Figure "A" 1284
consisting of one cabinet rack, BAC 25-22552, contains the following items:

Nomehelature Drawing Nurber Quantity
PS 23 V de, 36A 25-22622 2.
PS 28 V de, 24 25-22621 1

P3 28 V de, 124 2522620 1

IC Panel 25-24907~-2 1

AC Penel 25-24907-1 1
Connector Panel 25-22522-3 1

with de relays)

The Test Sample is part of an auxiliary ground power system vhich provides
necessary launch power for the Minuteman missile in case of primary ground
power system failure. The Test Sample requires 120/208 + 2% volts, 400
cycle, 3 phase input power. Voltage regulation 1s provided for a rated
steady-state output of 28 + 0.1 V de. It also requires 51 + 6°F. input

cooling eir.
ms:o.ﬁé.'ﬁéB , ooswve |- | no T2-8T86:
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3.0 SUMARY

The Test Sermple was tested as Class III cquipment as defined in reference
1.3. Broadband, interference tests, both radisted and conducted, were
performed. Busceptibility tests, as set forth in reference 1.2, were alsc
performed.

Radiated, broadband, transient interference, generated by manually operating
relarys and circuit breakers, excceded the limits of reference 1.3 above 0.1
roracyeles. Rediated, broadbaond, steady-state interference exceeded the
iiiits between 0.5 to 1.2 megacycles in some modes.

Broadband ,conducted, transient interference, measured on ac¢c and dec power

" leads, excecded the limits of reference 1.3 above 30 kilocyecles on some
lines. Conducted, broadband, steady-state interference measured on the ac
and dc power leads exceeded the limits above 15 kilocycles on some lines.

Susceptibility tests indicated that the voltage of the Test Sample did
not deviate from its normal steady-state output.

’ oo -8-63 soewve | | |ro 12216
U3 4200 2000 (WAS BAC 41310) ! sce. [ loace 8 ; R

R . . ce . . . e e v v e e oodam e o o e e
3



4.0 TEST CONDITIONS

The electro-intefference tests were conducted in Laboratory Number 1, Screen
Room "B" of the 2.01 Building. All axbient interforence levels, for both the
room and lins, vemre below the internal noise level of the measuring instru-
reats.

The Test Sample was placed on a 12 square feet in area copper ground plane
'1 vas grounded by its external ground terminal. As specified by refer-
w3¢c 1.2, cooling air was piped into the Test Sample through shielded inlet

ducts ond the Test Sanple's input voltage was maintained at 120/208 + 2%

volts. The 4input power leads and the load cables meet the requirements set

forth in reference 1.l. An auxiliary power supply was.used {o supply the

28 volts direct current necessary to operate relays Kl and K2

. £ [ ] ]

4.1 TEST DEVIATIONS : * . .

Tests were conduc ted in strict ‘accordance with referencgs 1.1 and 1.2 cxcept
a3 noted .as follows: .
. ‘ L] e

- iA:I'he I0-10A? serial nunber 169-26, °wa.s.operated in the menufacturer's
recommended "peak slide back” mode instead of the peak ewral slide back,
impulse generator su‘ostitution node as refercnced in D2+9801, paragraph *®
k.2.1.3.1. Therefore, the lowepass filter with a cut-off frequency of 150

KC was not used on the m&-lOA input. ° -4

'b. The NF-l.OS ) seria.l nwber 1803 , Wras operated using its factory o
d internal imoulse gencrator inctead of an external impulse generator
as refe.xcnced in D2-9801 , paragreph L.2.1.5.1. Coordination sheet numberxr
EIV 23/l+-ll ofo/llx-/6l authorized devia.uion to this requirement®®
| ]

c. The size of the shielded enclosure was 19.5 feet by 10 feet by 8
feet instead of 20 feet by 10 feet by 8 feet as required in D2-9801, para-
grapn S5eL. -
¢ d. .The méa.suring equipment ~nd Test Item were not placed on separate
ground vlanes as referenced in D2~°804. y figure 9. This requirement is
a.pplica.'ble only wherd the distance between the Test Item and measuring equip-
nment 1s nmch greater then three feet.

* e
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L.2 TEST OPERATION

The Test Sarple was operated in accordence with the methods described in
references 1.1 and 1.2, Satisfactory functional operation on the assembled
tcot set-up was performed (with the Design Engineer present) before the
clectro-interference tests vere begun. During electro-interference test=
inz, the Test Sample was shut down if the following conditions, as stated
ty the Design Engineer, occurred:

2. The input cooling air to the Test Sample exceeded 51° + 6° F.

‘bs The difference between the input and output cooling air temperature
wes greater than 15° F.

The Test Sample's releys K, and and circuit breakers were manually
opeéned and closed, by operating switch (swl) located at the load similator.

U 4288 2000 (WAS BAC 41310} I sec. / mee 10 ‘/R
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5.0 TEST PROCECURE

The test procedure used in this electro-interference test was that described
by references 1.1 end l1.2.

Modes 1, 2, 6 and 7 per reference 1.2 were set up to measure broadband,
steady-state, r-f interference. Modes 3, 4, 5, 8 and 9 were set up to
rcasure broadband, -transient, r-f interference generated by normal switch
and circult breaker operation. Each switch and circuit breaker operation
c. . lcd out for the transient modes was performed a minirmum of six times and
s nighest interference level was recorded.

Susceptibility modes 10 through 22 were set up to determine any deviation
from the Tect Sample's normal steady-state output due to' input suscepti-
’ ’bi;ity signals.

. ”
noviseo = F-63 soewe || | EF
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6.0 TEST RESULTS

Radiated, broadbend, steady-state interference exceeded the limits of
reference 1.3 in the following modes:

Mode 1 - between 0.9 to 1.3 mec by as much as 6 db.
Modes 2 & 6 - between 0.37 to 0.96 me by es much as 5 db.
Mode 7 - between 0.45 to 1.25 me by as much as 3 db.

Dolioked, broadband, transient interference exceeded the limits of refer-
cnee l 3 in the following modes:

Mode 3 - between 0.1k to 400 mc by as much as 39 db.
Mode b - between 0.17 to 225 me by as mueh as 37 db.
Mode 5 - between 15 to to 325 me by es much as 19 db.,

Conducted, broadband, steady-state interference exceeded the limits of
reference 1.3 on the following lines:

Jack 09, Pin 1, Mode 1 - between 0.025 to 3.2 me by as much as 40 db.
Jack 09, Pin 1, Mode 2 - between 0.05 to 2.7 me by as much as 40 db.
Jack 09, Pin 2, Mode 1 =~ between 0.03 to 3.5 mc by as much as 40 db.
Jack 09, Pin 2, Mode 2 - between 0.015 to 2.9 me by as much as 45 db.
Jack 09, Pin 3, Mode 1 - between 0.017 to 3.3 me by as much as 32 db.
Jack 09, Pin 3, Mode 2 - between 0.033 to 2.8 me by as much as 40 db.

Jack C9, Pin 4, Mode 1 - between 0.26 to 1.9 mec by as mch as 27 db.
Jacl: 09, Pin 4, Mode 2 - between 0.13 to 2.5 me by as much as 25 db.
Jack O1, Pin 20, Mode 2 - between 0.6 to 1.5 me by as much as 2.5 db.
Jack OL, Pin 19, Mode 2 - between 0.5 to 1.0 me by as much as 5 db.

o
Jack 06, Pin 17, Mode 2 - beiween 0.68 to 1.2 me by as much as 3 db.

Conducted broadband, transient interference exceeded the limits of refer-
ence 1.3 on the following lines:

Jack 09, Pin 1, Mode 3 = between 0.015 to 25 mec by as much as T4 db.
Jack 09, Pin 1, Mode 4 - between 0.05 to 25 me by as much as 70 db.
Jack 09, Pin 1, Mode 8 - between 0.03 to 25 me by as much as T2 db.
Jack 03, Pin 2 Mode 3 - between 0.015 to 25 mc by as much as 73 db.
Jack 09, Pin 2, Mode 4 - between 0.015 to 25 mec by as much as T3 db.
Jack 09, Pin 2, Mode 8 - between 0.018 to 25 me by as much as 7O db.
Jack 09, Pin 3, Mode 3 =~ between 0.015 to 25 mc by as much as Tk db.
Jack 09, Pin 3, Mode L - between 0.033 to 25 mc by as much as Th db.
Jack 09, Pin 3, Mode 8 - betwcen 0.017 to 25 me by as much as 70 db.
Jack 08, Pin 5, Mode 5 - between 0.01% to 25 mc by as much as 37 db.
Jack 06 Pin 17, Mode 9 - between 0.015 to 25 mc by as much as 50 db.

Susceptibility tests indicated that the Test Item did not deviate from its
normal steady-state voltage output of 28 + 0.1 volis dc.

UJ 4268 2000 (WAS BAC 41310)
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7.0 CONCLUSIONS AND RECOMMENDATIONS

The test results indicate that conducted interference on the ac input power
lines 1s a major problem. Conducted, steady-state interference pencration
on these lines is on the average 40 db sbove rcference 1.3 limits while
conducted, transient interference generation runs 70 db and up.

Reduction of conducted Interference to the limits of reference 1.3 would
rediiee the readiated interference as well and would probably allow the

"1

<t Geaple to pass almost all of the electro-interference test.

It is recomended that further testing be undertaken in order to confirm
4the test levels and the above-mentioned conclusions and also o establish
electro-intcrfercnce suppression measures.

Susceptibility tests indicated that the voltage of the Test Sample did
not deviate from its normal steady-state output.

REVISED .‘ﬂ:.z’.é-’» aatlzva |V°‘- / jno. 72-2786 ;
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A. EROADRAND, CONDUCTED INTERFERENCE
1. Broadband, conducted, steady-state
a. Measuring Instrument (IM-LOA)

Frequency of Measurement: 30 cps to 20 ke
Meter Reading . -
Factor Per Par.- 6 2 (D2-980l)

Ca:ble Loss .

‘l'otal &b above one microa.mpere/zo Xe Bf-
b ,Measuring Instrument (NM-:LOA)

. I-&'eq_uency of mea.surement' 20 kc o
" Current Probe Fa.ctor T
. Cable loss- :
. Meter Reading .
"Conversion Factor s

Band Width Factcr

Tote.l cu.rrent b a.‘oove one microampere/mc BW

280k
6e8s8
&

7. .
c: Measuring Instrument (NF-los)
o Freq_uency of Measuremenp. 0. 23 mc
., - ..Current Probe Fagtor -6 av
. Ceble Loss .- 0 a
' Meter Rea.ding
‘Total current d‘b a.'bove one microa.mpere/mc B 123
mommn RADIATED mrmmENCE - o
' l. Broadband, radie.ted., steady-state .
. 'af,' Mea.suring instr\ment (NM-lOA) _
. Freauency of Measurement' 0.08 me T
.- Band Width' Factor . 1 dv |
. Cable Loss 0 adb
- Conversion Factor 60 ab .
: Meter Reading db ke
: 'l'ota.l e.ntenna. mduced d:b a.'bave one micro-
volt/mc B 79
pevisep - 5= 63 sosmne |-/ [N T22186; 3
UD 4288 2000 (WAS BAC 4131D) I $&C. , l acs 15 R



7 Toale

b. Measuring Instrument (NF-105)

Frequency of Measurement: 0.2 me

Antenna Factor 37T
Cable Loss 0 db

. Meter Reading 30 db me
Total antenna induced &b above one ricro- '
; ‘ volt/mc B. 67
revisso L= K-03 | oosmwne |- ) |M0 T8\

U3 4288 2000 (WAS BAC 41310) I SEC. 1 l pacE 16 7 R



APPENDIX II
Tabulated Data
Interference Frequency Mode Jack and Pin Data Page
Radiated 15KC -= 1000MC 1 . -— 18, 19
t , 2&6 — 20, 21
3 ——- 22, 23
l b - 2k, 25
¥ 5 - 26, 27
Radiated 15KC - 1000MC 7 ——- 28, 29
Conducted 30C - 25MC 1 09 1 30, 31
L 1 2 32, 33
3 34, 35
b 36, 37
8 09 1 38, 39
1 09 2 Lo, k1
2 k2, 43
3 I Lk, 45
L 46, 47
8 09 2 18, 49
1 09 3 50, 5L
2 52, 53
3 [ 5k, 55
L 56, 5T
8 09 3 58, 59
1 09 L , 61
2 09 y 62, 63
2 08 5 64, 65
5 08 5 66, 67
2 o1 20 68,
2 01 19 70, TL
2 - 06 17 T2, 73
9 06 17 T, 75
4 2 03 3 76, TT
‘ Y 6 oL 5 78, 19
Conducted 30C ~ 25MC T 05 4 , 81
pevsio -7~ 63 ‘ ooeIve | V- / [NO- 22786 9
U2 6288 2000 [WAS BAC 41310) . | sec. ( Y R
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